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l O 1 1 i | 1 i to  view  case  study  table  at  the  end  of  this  document. 

Electrocoagulation  (EC)  generally  refers  to  a group  of  technologies  which  use  an  electrical  current  that  coagulates  organic  constituents 
and  suspended  solids  in  water.  The  coagulated  organics  have  the  ability  to  adsorb  certain  ionic  constituents,  making  it  possible  to 
separate  a flocculent  with  a majority  of  the  suspended  organics  and  some  of  the  ionic  constituents  removed.  Another  variant  of  this 
system  oxidizes  an  iron  or  aluminum  anode  to  form  an  iron  or  aluminum  hydroxide  flocculent  which  can  co-adsorb/co-precipitate  some 
sons,.  This  variant  works  well  only  in  near-neutral  (pH)  solutions.  Multiple  mechanisms  have  been  claimed  for  removal  of  contaminants 
from  wafer..  yfy TwThT;)T;T':;:.::vT;f;f:v:>;'-;m-:yw:;;.)vv‘-:m:T.n:.mVTT:yT  w:fV:iTr-).;Tyh.;h:;) T: prm/m;;--.:.;;) -w-T  --v-fT 

EC  Is  an  active  process  that  involves  three  major  parts: 

1 The  rear  tier  chamber  containing  multiple  anode  and  cathode  pate  through  which  the  contaminated  water  passes.  The 
electrodes  can  be^qsslgrtdd  as  plates,  , They  can  be  composed  of  different  materials,  including 

aluminum,  iron,,  cart  foe  used*  each  with  different  ebetiooo  material. 

: e S is  often  designed  to  be  alternating 
n ■ v vr<  mb  K'  ' ! v>m  j*  iWH  $ rik  jfjftj  d,  smough  using  alternating  current  (AC)  technology  may  f ' ja  ru  formation  of  an 

3.  a system  to  de  mer  the  preci^tated/coagulated  solids,  This  system  could  foe  similar  to  arty  used  In  conventional  chemical 

) ly htj f ? t f o y- 1 Tm g-Ty- ::T ■'-; ;H ■ :T\ r : H v';:t;-T W ; f f j y Tf;; ;Ty T);  T; j ^ : T T p •; > 

2.  Applicability 

Trtejftnjhg  Waste  Team  has  ^ ^ n n'che  opWcahorm  where 

rtducung  near-neutral  waters  ‘whom  co-promnWiion  with  iron  hydroxide  could  polish  relatively  c-ean  waters.  Potential  applications 

include  the  following:  '.'./.frgoTTpyTrTvHpTw^ 

* ftnai  ticaiment  ami  polishing  of  water  treatment  plant  to  remove  residual  colloidal 

nateria  a i metal  S - yLLyLL:  c i T; : i.;:v : : ; T;  v p : -ijT; T VnX  •’  • ::;p ;T; i;v;h i;  ij) - -c: : go  vi f ; L;t ;S Laom: ;tx:L:  i . . toL : 2/y a . >3 O :•  A; •-  ,(  22// :. ; :■  m 

* prr  treating  water  prior  to  ! 11  j eoarat  to  remove  colloidal  silica  and  metals  near  saturation. 

* tr  ng  ut  ai  tail  ; s v a ter  to  remove  minor  amounts  of  metals  prior  to  discharge  (generally  will  not  be  sue  cessful  treating  total 
dissoiv  d c ids  TDS)  >r  sulfate  in  this  ?p  >f  water) 

Prior  testing  of  these  applications  must  be  conducted  to  verify  the  performance  with  each  water  type, 

3.  Afi||tages 

.Advantages  of  this  technology  include  the  following:  b ( V -.yy,  v-y  v g ■:  v Ay ::  yguiy  \Tt‘:;--y;()  ;T  m..;-:;.  ;(yy  V'  - A' v ' - : T V;  :• : : 

wjyAT*  potentially  recoverable  metals  2S2l A; 21  Ay  Ay  222  02;  \2(‘;^>:b>;;TyTy;::y-A‘yyA.  LL  aLLaO  2922/00  AT 2/0  y2;/2/ 2 aw; /2  / (•/  -T  2/ :T  , • O 

yivyhy  * reuse  of  treated  effluent  / rOmy //  a>L:  Its L Om  At 2 2 a i) i 0 O/ /OCyp/:  o Lot L/toLtp  0 hit  o -yt t LLoL L . A/t  y_  y / ' - - 

Electrocoagulation  is  an  alternative  to  chemical  precipitation  for  the  removal#  dissolved  and  suspended  metals  in  aqueous  solutions 
(see  Chemical  Precipitation  Technology  Overview}.  The  quantity  of  sludge  produced  is  lower.  The  floe  generated  is  larger  and  heavier 
and  settles  out  better  than  In  conventional  chemical  precipitation  processes.  Since  a large  thickener  is  not  required,  capital  costs  can 
also  be  Sower,  The  effluent  generated  by  electrocoagulation  contains  no  added  chemicals  and  is  often  of  better  quality,  containing  TDS 
and  less  colloidal  particulates.  Reduction  of  TDS  has  been  reported  at  27%-60%t  and  reduction  of  total  suspended  solids  can  be  as 
jreat  as  95  % 99  ( Powell  Wat  *r  ' y f*  err  j .1  009) 
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AJth  ugh  electr  > a igulalion  requires  energy  inpt * it  r«  h m s or  ly  low  currentsand  can  be  operated  using  green  technologies  sw  i as 
solar  or  wind  power. 


4.  Limitations 
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The  electrocoagulation  process  ss  complex.  No  set  configuration  is  applicable  to  all  needs,  arid  many  parameters  need  to  be  adjusted  For 

: rii^|udl«0rco^  ;•  .;; 

)df : y A.'y 

5.  Performance  {Results} 
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by  the  presence  of  other  metals  due  to  co-precipitation  In  the  presence  of  chlorides  and  organic  pollutants,  it  is  possible  the 
electrocoagulation  process  can  oxidize  the  chlorides  and  chlorinate  the  organics  into  toxic  substances,  y/yri  yAy  y : y y yv>/y  ye .' ;. i by y;y  v Ay;  A 

A mine  technology  group  tested  electrocoagulation  in  2008  in  conjunction  with  an  electrocoagulation  technology  provider.  Mining* 
Influenced  water  (MIW)  was  ser  t to  an  outs  da  group  that  was  experienced  with  testing  electrocoagulation  While  mere  mm  some 

mass  balance  for  their 

c b : . ■ i : : : : i } y : , 

1 ;FTi®NdhMn!y  F 
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^ p a ri m e n t wereRA/AynAy; 
favorable,  with  an  increase  in  pH  to  ? and  excellent  metal  removal  efficiencies  (Cu  = 99,9%,  A!  * 977%,  Mn  » 99.7%).  In  their  technical 
■■  1 1 y friendly,  but  also  technically  and 

economically  superior  to  conventional  technology  like  chemical  precipitation8  (Rodriguez  et  ah  2007), 

Electrocoagulation  treatment  of  wastewater  from  a copper  smelting  facility  was  studied  by  the  Central  Bectrochemieal  Research  Institute 
::ii»;ii^giKgl[1&*ij$g^^  of  As  ( 

mg/ L),  Cd  (76  mg/l),  and  ^^^$jjniggi£^^ 

v tile y : 

y S007j( 

6.  Costs  riybymyMmym^^  fri:AA/cbr  c2h>yyy  fAr  /yAl-riASAMyAcyc  Achy  A 7 
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quite  high, 

y : M.  ;--i:'d:  C V:"'^-  a :-V'':  -y  h;-/.':  :;i:  'A  m X77  A'--'--:  .';-'A"y ;Ay  A:;;. 

7.  Regulatory  Considerations 

yy: y Arid-  Ay 

8.  Stakeholder  Considerations  7-cm^ 

Several  benefit©  to  electrocoagulation  may  make  it  acceptable  to  the  public.  Fho  ability  to  recover  metal©  and  reuse  the  effluent  make* 

the  electrocoagulation  process  a good  alternative  to  traditional  chemical  precipitation  technologies.  The  amount  of  potentially  hazardous 

ii-fOfiaieiFi ({SMaNygncHB^.^  ckHSt^y giiseil relatively  low  power  demand. 
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9,  Lessons  Learned  7/0/ //Car;:::/; 

The  electrocoagulation  process  is  site  and  contaminant  specific  Detailed  bench  awl  pilot  studies  would  be  required  prior  to 
implementing  the  technique. 


10,  Case  Studies 
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